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(57)Abstract 

PURPOSE: To provide polymer fine particles for jet ink, not causing clogging of ink jet, having excellent storage 
stability, improved wear resistance, durability, water resistance, solvent resistance and chemical resistance, and 
also provide a jet ink using the polymer fine particles, hardly blottingwith water and sweat and maintaining a clear 
printed part for a long period of time. 

CONSTITUTION: This polymer fine particles for jet ink contain a coloring material, have 5-700nm average particle 
diameter, <1,000nm maximum particle diameter, >1.3 particle size distribution in the (m) value of a shape parameter 
in the case of application of Weibull distribution and film-forming properties at a room temperature. The objective 
jet ink contains the polymer fine particles for jet ink as an essential component 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The polymer particle for jet ink which color material is connoted, and mean particle diameter is 5-700nm, 
is 1.3 or more in the m value of a shape parameter when the maximum particle diameter applies 1000nm or less and 
particle size distribution apply the Weibull probability distribution, and is characterized by having film-forming at a 
room temperature. 

[Claim 2] The polymer particle for jet ink according to claim 1 characterized by being insoluble to an organic solvent. 

[Claim 3] The polymer particle for jet ink according to claim 2 characterized by an organic solvent being an acetone. 

[Claim 4] The polymer particle for jet ink of any of claims 1-3 characterized by a polymer particle having the 
structure of cross linkage, or one publication. 

[Claim 5] The polymer particle for jet ink of any of claims 1-4 characterized by a polymer particle being an urethane 
system particle, or one publication. 

[Claim 6] The polymer particle for jet ink according to claim 5 characterized by being the urethane system particle 
which has the radical in which a polymer particle can form an ion pair. 

[Claim 7] The polymer particle for jet ink of any of claims 1-6 characterized by a polymer particle being spherical, or 
one publication. 

[Claim 8] The polymer particle for jet ink of any of claims 5-7 characterized by being the urethane system particle j 
from which a polymer particle reacts as an indispensable component, and is obtained in polyamine (C) with the 
polyol (A) which has the radical which can form an ion pair, and the poly isocyanate (B), or one publication. 
[Claim 9] The polymer particle of any of claims 5-8 characterized by an urethane system particle having 
polyurethane potyurea structure, or one publication. 

[Claim 10] The manufacture approach of the polymer particle for jet ink any of claims 5-9 which are characterized 
by preparing an urethane system particle after mixing beforehand the polyol (A) and color material which have the 
radical which can form an ion pair, or one publication. 

[Claim 1 1] The manufacture approach of the polymer particle for jet ink any of claims 8-10 which are characterized 
by mixing the polyol (A) and the poly isocyanate (B) which have the radical which can form an ion pair under 
existence of the organic solvent of non-reactivity if needed, and preparing an organic phase, or one publication. 
[Claim 12] The manufacture approach of the polymer particle for jet ink according to claim 11 characterized by 
being what has a carboxyl group in the molecule of the polyol (A) which has the radical which can form an ion pair. 
[Claim 13] It is the manufacture approach of the polymer particle for written jet ink to the total of the equivalent of 
the amino group which has the polyol (A) which has the radical which can form an ion pair, a hydroxy I group in 
polyamine (C), and an active hydrogen radical to any one of the claims 8-12 to which the equivalent of the poly 
isocyanate (B) is characterized by being one or more. 

[Claim 14] The manufacture approach of the polymer particle for ink jets any one publication of 13 from the polyol 
(A) which has a carboxyl group in a molecule, and claim 8 characterized by the equivalent of the poly isocyanate (B) 
being one or more to total of this polyol (A), the hydroxyl equivalent of polyamine (C), and the active hydrogen 
radical equivalent. 

[Claim 15] The manufacture approach of the polymer particle for jet ink according to claim 14 characterized by the 
carboxyl group in a molecule being the salt neutralized by the base. 

[Claim 16] Jet ink which consists of claim 1 including the polymer particle for ink jets given [ any / one ] in nine as 
an indispensable component. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink for jet ink which grows into the polymer particle for jet ink, 
and the manufacture approach and a list including this polymer particle for jet ink as an indispensable component. 
[0002] The polymer particle for jet ink of this invention is a polymer particle whose mean particle diameter is 5- 
700nm and, whose maximum particle diameter is 1000nm or less which connoted color material, and has 1.3 or more 
configurations in the m value of a shape parameter when particle size distribution apply the Weibull probability 
distribution further. 

.- [0003]~The ink in which the polymer particle tor jet ink of this invention, is stable to dispersion media, such as water, 
has a coat plasticity in a room temperature, moreover forms an insoluble coat to an acetone, and changes including 
the polymer particle of this invention gives the ink which was excellent in the optimal endurance for an ink jet 
recording method. 

- [0004] 

[Description of the Prior Art] Since an ink jet recording method does not have the futility of ink and a regular paper 
can be used for a form, it is economical, high-definition printing with- easy colorization is obtained, and it has many 
advantages — there is also little noise at the time of printing. 

[0005] However, since the water color ink to which the ink used for an ink jet recording method makes water soluble . 
resin a subject fundamentally was used, it had the serious fault on practical use — by water or sweat, the 
conventional printed matter produces a blot, and the printing section tends to become indistinct and it is inferior to 
abrasiveness and endurance in it further. 

[0006] (16) Xg The Indore ring machine, an indoline ring machine,. an imidazo pyridine ring machine, or an imidazo 
pyrimidine ring machine is shown. These rings are 1 thru/or three substituents (a) g mentioned later. You may have. 
Yg An oxygen atom is shown and it is Zg. 2, a 4-dioxo thiazolidine— 5— lit Di Nils methyl group, A 2 and 4-dioxo 
thiazolidine-5-ylmethyl radical or 2, and 4-dioxo oxazolidine-5-ylmethyl radical is shown. Rg The alkyl group of the 
shape of the shape of a straight chain which has a hydrogen atom, a carbon number 1, or four pieces, and a 
branched chain- the alkoxy group or halogen atom of the shape of the shape of a straight chain which has a carbon 
number 1 thru/or four pieces, and a branched chain — being shown. : — mg the integer of 1 thru/or 5 — being 
shown — here — substituent (a) g As an approach of improving the alkoxy groups of the shape of the shape of a 
straight chain which has the alkyl group of the shape of the shape of a straight chain which has a carbon number 1 
thru/or four pieces, and a branched chain, a carbon number 1, or four pieces, and a branched chain, and these faults 
Many attempts are already made and it sets to JP,58-45272,B as a binder replaced with conventional water soluble 
resin. To the polyurethane latex which has the particle diameter of 0.01-1.0 microns beforehand prepared from 
polyol and diisocyanate, under existence of organic solvents, such as a partially aromatic solvent of an acetone and 
ethyl acetate, a hydrophobic color is added and it mixes. The ink which consists of the polyurethane latex particle 
which made this color connote, and an aquosity medium is indicated. 

[0007] Moreover, in JP,62-95366,A, a meltable polymer and an organic oil color are made to dissolve in an organic 
solvent into the organic solvent of water-insoluble nature, and this is suspended underwater, it dries, and the 
approach of re-distributing to the particle which connotes a 0.3-1 -micron color, and using for it as ink is indicated. 
[0008] Moreover, by JP.6-145570.A, it has proposed that the ink of high definition without a blot is obtained by 
specifying the presentation part ratio in the ink for ink jet record which contains a pigment and a giant-molecule 
dispersant in water using an insoluble resin emulsion, for example, a polyacrylic ester emulsion, as the further 
amelioration approach. However, these neither of the approaches was what can fully conquer the fault from the 
former. 
[0009] 

[Problem(s) to be Solved by the Invention] Therefore, the technical problem which this invention tends to solve is to 
be hard to produce a blot and offer [ there is no plugging of an ink jet and excel in storage stability, and ] the long 
ink for ink jets with the clear printing section by the polymer particle for jet ink with the outstanding abrasiveness, 
an endurance water resisting property, solvent resistance, and chemical resistance, and water and sweat using it 
[0010] 

[Means for Solving the Problem] By inquiring wholeheartedly, in order to solve the above-mentioned technical 
problem, connoting color material, having filmHbrming in a room temperature, and using for the ink for ink jet record 
a polymer particle insoluble to an organic solvent, and the urethane system polymer particle which has the structure 
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of cross linkage preferably, this invention persons find out that the conventional technical problem is solved at once, 
and came to complete this invention. 

[0011] That is, color material is connoted, and mean particle diameter is 5-700nm, this invention is 1.3 or more in 
the m value of a shape parameter when the maximum particle diameter applies 1000nm or less and particle size 
distribution apply the Weibull probability distribution, and it is the polymer particle for jet ink characterized by having 
film-forming at a room temperature. 

[0012] It is characterized by the polymer particle for jet ink of this invention being insoluble to an organic solvent, is 
characterized by this especially organic solvent being an acetone, and is characterized by a polymer particle having 
the structure of cross linkage. 

[0013] Especially the polymer particle for jet ink of this invention is characterized by a polymer particle being an 
urethane system particle, and is characterized by being the urethane system particle which has the radical in which 
a polymer particle can especially form an ion pair. Furthermore, that whose radical which can form this ion pair is a 
carboxyl group is used preferably. 

[0014] Furthermore, the polymer particle for jet ink of this invention is characterized by a polymer particle being 
spherical, divides polyamine (C) including the urethane system particle which reacts as an indispensable component 
and is obtained with the polyol (A) which has the radical in which a polymer particle can form an ion pair, and the 
poly isocyanate (B), and contains that in which this urethane system particle has polyurethane polyurea structure. 
[0015] Moreover, this invention is the manufacture approach of the polymer particle for jet ink characterized by 
preparing an urethane system particle, after mixing beforehand the polyol (A) and color material which have the 
radical which can form an ion pair. 

[0016] This invention namely, the polyol (A) and the poly isocyanate (B) which have the radical which can form an 
ion pair It is characterized by mixiriiifuhder existence of "the organic solvent of non-reactivity if "heeded; and 
preparing an organic phase. The manufacture approach of the polymer particle for jet ink characterized by being 
what has a carboxyl group is included especially in the molecule of the polyol (A) which has the radical which can 
form the ion pair of the manufacture approach of the polymer particle for jet ink, and this manufacture approach. 
[0017] In detail furthermore, the manufacture approach of the polymer particle for jet ink of this invention As 
opposed to the total of the equivalent of the amino group which has the polyol (A) which has the radical which can 
form an ion pair, a hydroxyl group in polyamine (C), and an active hydrogen radical The polyol which the equivalent 
of the poly isocyanate (B) is characterized by being one or more, and has a carboxyl group in a molecule (A), It is 
characterized by the equivalent of the poly isocyanate (B) being one or more to total of this polyol (A), the hydroxyl 
equivalent of polyamine (C), and the active hydrogen radical equivalent 

[0018] Moreover, the polyol (A) used in these manufacture approaches includes the manufacture approach of the 
polymer particle for jet ink characterized by the carboxyl group in a molecule being the salt neutralized, by the base. 
Furthermore, this invention contains the jet ink which changes including these polymer particles for ink jets as an 
indispensable component. 

[0019] Hereafter, the contents of this invention are explained concretely, in addition — general — jet ink or an ink 
jet — ink — although language is used, this means the ink which each uses for the record by the ink jet method 
thru/or printing. Japanese — the ink for ink jet record, or the object for ink jet printing — ink— although the 
vocabulary etc. is used — English — an ink jet — ink (InkJet Ink) — although the example for which the vocabulary 
is used is seen, in this invention, these are called jet ink. 

[0020] That is, this invention connotes color material and relates to the jet ink using the polymer particle for ink jets 
characterized by particle size distribution being insoluble to the organic solvent to which the grain size in which a 
mean diameter has 5-700nm by the m value of the shape parameter of the Weibull probability distribution, and a 
maximum grain size has 1.3 or more below 1000nm (1 micrometer) was equal, and this particle. 
[0021] The polymer particle of this invention connotes color material as the premise, and the semantics of the 
endocyst said here says fundamentally that by which endocyst is carried out in the condition with a color material 
uniform in a particle. Moreover, a polymer particle insoluble to an organic solvent means the polymer particle which 
the particle resulting from the crystallinity of the polymer particle which constitutes a particle, or the polymer 
presentation which is hard to dissolve also has desirable ** Li ****, and has the structure of cross linkage, and, 
generally an acetone is meant as a typical organic solvent in that case from the engine performance for which jet 
ink is asked. 

[0022] However, the organic solvent used for jet ink is changed depending on the need, and can mention 
concomitant use of an acetone and a butanol, or a methyl ethyl ketone as the example. The criteria judged to be 
insoluble to organic solvents said here, such as an acetone, are immersed into this organic solvent in the bottom of 
a room temperature one whole day and night in the coat riped [ applies the particle of this invention at a room 
temperature, dries, and ] and obtained, and make it a standard for insoluble matter to be 50% or more. 
[0023] Since the polymer particle for jet ink of this invention is that by which jet ink passes the detailed nozzle of 
an ink jet, and is used for record, the grain size of this polymer particle needs strict management, the mean particle 
diameter of the polymer particle for jet ink of this invention is 5-700nm, and a maximum grain size is as follows 
[ 1000nm (1 micro) ]. 

[0024] For these manufactures, while strict management is called for and a special grain-size setup of a particle and 
management are needed if needed about the value and particle size distribution of mean particle diameter and a 
maximum grain size, management criteria are set as arbitration, it is spherical, and it is important that the particle to 
which grain size was equal can be manufactured. 
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[0025] The polyurethane polyurea particle in this invention is almost spherical from the process, and particle size is 
also usually asked for a ball to it as the shape of a basic form. Since particle size usually consists of particles of 
uneven a large number, such a particle needs to express the configuration according to mean particle diameter and 
particle size distribution. 

[0026] this invention persons have already reported how to carry out numeric representation of the particle size 
distribution of a particle in the m value of the shape parameter of the Weibull probability distribution which is the 
field of reliability engineering and is widely used from the former as optimal approach about numerical management 
of grain size (macromolecule collected works, 50 volumes, No. 1993 [ 5 or ]). 

[0027] Although mean particle diameter generally has an individual number average, a die-length average, an area 
average, and a volume average, the mean particle diameter as used in the field of this invention is a volume average 
usually used. Moreover, Weibull distribution, it is expressed with the following formula 1. 
F(t) =1-exp Ht/eta) m] (formula 1) 

(For F (t), a Weibull-distribution function and t are [ a scale parameter and m of particle size and eta ] configuration 
population parameters among a formula.) 

[0028] In addition, the configuration population parameter m value which expresses particle size distribution in the 
Weibull probability distribution shows that grain size has gathered, i.e., he is Sharp of particle size distribution, so 
that it is expensive. Of course, since all particle size distributions cannot be completely expressed by Weibull 
distribution, the value approximated to the maximum is used. 

[0029] As for the grain size of the polymer particle of this invention, it is [ 1.3 or more / 1.5 or more ] preferably 
desirable at m value for 1.8 or more grain size to gather still more preferably. As for the polymer particle of this 
invention, what has a coat plasticity at a room temperature as already described, and has the structure of cross 
** linkage which has a urethane bond if it is still more desirable and insoluble to an organic' solvent, and -the bridge 1 ' 
. formation particle of the urethane system which was [ endurance ] excellent is desirable and is in an urethane 
system bridge formation particle further from the field of the engine performance for which jet ink is asked is 
especially desirable. 

[0030] The various reports following until now are made about the manufacture approach of the urethane system 
bridge formation particle which has the above-mentioned mean particle diameter. For example, the method of 
containing the 4th class AMMONIUMU radical, using together with polyfu notional poly isocyanate the polyurethane 
prepolymer which has the end isocyanate radical which has self-dispersibility, distributing and carrying out 
desolventization in the condition of having diluted with the organic solvent, in a JP,3-12563,B, and obtaining an 
urethane system bridge formation particle as a water dispersing element, [0031] b) In JP.3-128912.A, c JP,4- 
24951 7 A etc., it distributes to underwater [ which uses together with polyfunctional poly isocyanate the 
polyurethane prepolymer which has the end isocyanate radical which has self-dispersibility like the aforementioned 
public notice patent, and contains polyamine ], and the method of obtaining the water dispersing element of an 
urethane urea bridge formation particle is proposed. 

[0032] Furthermore, the urethane urea bridge formation particle which underwater [ containing polyamine ] is made 
to .distribute the polyol which has the radical which can form the ion pair which becomes d this invention persons' 
invention as an improved urethane system bridge formation particle, and the poly isocyanate, and is obtained is 
mentioned. : 

[0033] in addition, urethane urea bridge formation — a particle — the right of the presumed structure of the above 
[ research result / concerning / conventionally, from the combination presentation at the time of manufacture of a 
particle, and a manufacture procedure, although a name is a ****** thing, this invention person etc. looks it like / 
presumed structure / comparatively recently, and / structural analysis of an urethane particle with a big particle 
size ] — things are proved (Preprints of 5 th SPSJ InternationalPolymer Conference, 43 pages). 
[0034] If it is in the polymer particle for jet ink of this invention, the urethane system bridge formation particle 
indicated by the above-mentioned patent of a-d is desirable as compared with the conventional particle, but even if 
it is in it, the polymer particle indicated by especially d is especially desirable. 

[0035] That is, although it is required to distribute color material in the above and the patent indicated by a-c in the 
isocyanate prepolymer which has an isocyanate radical at the molecule end, to water and moisture, since it is 
sensitive, a particle tends to be influenced of the moisture in the moisture contained in color material, and air, and 
consideration considerable for quality stabilization is required for an isocyanate radical on manufacture. 
[0036] On the other hand, if d this invention persons' polymer particle is used for manufacture of the polymer 
particle for jet ink, stability can make the polyol which has the radical in which the ion pair anxious about good 
deterioration which is not can be formed distribute color material enough stably beforehand to color material. 
[0037] This polyol is mixed with the poly isocyanate and it distributes underwater [ which dilutes with an organic 
solvent if needed and contains polyamine after viscosity preparation ]. Subsequently, by the urea-ized reaction of an 
isocyanate radical and the amino group making shell form in a particle front face, the interior of a particle carries out 
bridge formation hardening by the urethane-ized reaction of the hydroxyl group in a polyol molecule, and an 
isocyanate radical further — making — **** — by things Very easily, it is stabilized and the polymer bridge 
formation particle for the jet ink of this invention which connotes color material can be obtained. 
[0038] In the jet ink of this invention, mean particle diameter is 5-700nm, and the maximum particle diameter is 
1000nm or less, and particle size distribution are 1.3 or more in the m value of the Weibull probability distribution, 
and especially a desirable urethane system bridge formation particle has a coat plasticity at a room temperature, 
and is an insoluble polymer particle to an organic solvent, and is an urethane system bridge formation particle 
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desirably. 

[0039] The suitable things of this particle are the polyol (A) which has the radical which can form an ion pair, and 
the poly isocyanate (B) and the bridge formation particle which connotes an indispensable color material which 
carries out a component and is reacted and obtained for polyamine (C). In addition, an urethane system bridge 
formation particle is usually obtained in the form of a water dispersing element in that case. 

[0040] The polyol (A) which has the radical which is used for this invention, and which can form an ion pair is polyol 
having at least two or more hydroxyl groups which has the poly isocyanate and reactivity further and which has 
number average molecular weight 300-10,000 while it forms ion under existence of the radical which can serve as a 
counter ion and gives a hydrophilic property. 

[0041] For example, it is the polyol which has a carboxyl group in a molecule and can form a salt by neutralizing this 
carboxyl group by bases, such as an amine and ammonia, and which has number average molecular weight 300- 
10,000, and a carboxyl group, a sulfonic group, a phosphoric ester radical, or the third class amino group is 
mentioned as a radical which can form an ion pair. 

[0042] It is in this and is easy to maintain the balance in respect of the various engine performance of a particle, 
and although actuation is easy and desirable, a carboxyl group can be mentioned as one. That is, the polyol which 
has a carboxyl group generates an ion pair easily by neutralizing and forming 4 class by bases, such as an amine. 
The polyol containing a carboxyl group can usually be easily manufactured by the well-known approach, among 
those — if a typical thing is illustrated especially — for example [0043] The polyurethane polyol which has a 
carboxyl group, acrylic polyol, polyester polyol, lactone denaturation polyester polyol, polyester amide polyol, alkyd 
polyol, rosin denaturation alkyd polyol, phenol resin denaturation rosin ester, polyether polyol, the poly thioether 
polyol, polycarbonate polyol, polyacetal polyol, polyolefine polyol, epoxy denaturation polyol, silicon denaturation 

polyol, or fluorine polyol is mentioned. " * - - - 

[0044] As polyol (A) which has the radical which can form an ion pair, the polyol which has an amino group can also 
be used with a natural thing instead of the carboxyl group of the various above-mentioned polyols. 
[0045] It will be as follows if it becomes an account about the explanation about the raw material, a process, etc. 
about some typical polyols of the polyol (A) which has the radical which can form the above-mentioned ion pair. 
[0046] a) Polyurethane polyol is alcohols of three or more organic functions, such as the alcohols of two organic 
functions, such as ethylene glycol, 1,3-propanediol, 1,4-butanediol,. 1,3-butanediol, 1,5-pentanediol, neopentyl glycol, 
1,6-hexanediol, 1, 4-screw (hydroxymethyl) cyclohexane, bisphenol A, hydrogenation bisphenol A, and hydroxy pivalyl 
hydroxy pivalate, trimethylolethane, trimethylol propane, a glycerol or hexane trio!, and pentaerythritol, [0047] The 
polyol which has the carboxyl group which at least one or more sorts of various and/or polyols mentioned above, 
such as polyether polyols, such as a polypropylene glycol, PORIRURO pyrene triol, and a polytetramethylene glycol, 
at least one or more sorts of the poly isocyanates guided from the diisocyanate compounds (monomer) which back- 
**, and those compounds, and the diols containing carboxyl groups, subh as dimethylol propionic acid, are made to 
react, and is obtained can be mentioned as the example. 

[0048] b) Hydroxyl-group content acrylic monomers, such as acrylic polyol, for example, beta-hydro xyethyl 
methacrylate, beta-hydroxy propyl methacrylate, beta-hydroxyethyl acrylate, and beta-hydroxypropyl acrylate, 
carboxyl group content monomers, such as methacrylic acid and an itaconic acid, other acrylic monomers in which 
these and copolymerization are still more possible, [0049] For example, the acrylic polymer which has in a molecule 
the hydroxyl group made to copolymerize and carboxyl groups, such as dibutyl maleate, styrene, etc., such as a 
methylmetaacrylate, butyl methacrylate, 2-ethyl HEKICHIRU methacrylate, and ethyl acrylate, is mentioned as an 
example of acrylic polyol. In addition, the above-mentioned carboxylic-acid radical content acrylic polyol can obtain 
easily what has the hydroxyl group of the number of arbitration in 1 molecule by the design. 

[0050] c) Polyester polyol should just be polyester polyol which is obtained by the copolycondensation of the one or 
more sorts and multiple-valued carboxylic acids of the **** various polyhydric alcohol of upper ** and which made 
the carboxyl group remain in a molecule. The following are mentioned as a typical thing of the multiple-valued 
carboxylic acid said here. 

[0051] That is, they are an adipic acid, a sebacic acid, an azelaic acid, a phthalic acid, a tetrahydrophtal acid, 
hexahydrophthalic acid, a maieic acid, a fumaric acid, a SHFTORAKO acid, an itaconic acid, 1 and 2, 5-hexa 
tricarboxylic acid, 1, 4-cyclohexane dicarboxylic acid, 1,2,4-benzenetricarboxylic acid, 1 and 2, 5-benzene 
tricarboxylic acid, 1 and 2, 4-cyclohexane tricarboxylic acid or 2 and 5, 7-naphthalene tricarboxylic acid, etc. 
[0052] d) Lactone denaturation polyester polyols are the formal lactone system polyester polyols which it is easily 
obtained [ kinds ] using the polyester polyol indicated to the above and a as the example by the various lactone and 
ring opening polymerization like epsilon-caprolactone, delta-va I ero lactone, or a 3-methyl-delta-valerolactone, for 
example, and made the carboxyl group remain in a molecule. 

[0053] e) polyester amide polyol — amino alcohol, for example, ethanolamine, — supra — the thing which made the 
carboxyl group remain is mentioned as the example into the molecule obtained by carrying out copolycondensation 
as one of the raw materials of polyester polyol the bottom. 

[0054] f) Alkyd polyol is the object which can be manufactured easily by changing into some 2 organic-functions 
alcohols used in manufacture of the above and a polyester polyol, and using the monoglyceride obtained by various 
kinds of fats and oils and the ester interchange of a glycerol. 

[0055] g) As polyether polyol, they are polyether glycols, such as polyoxy ethylene glycol, a polyoxy propylene glycol, 
polyoxypropylene triol, polyoxy tetramethylene glycol, and a polyoxypropylene oxy-tetramethylene glycol copolymer, 
[0056] or supra [ the urethane-ized resultant of at least one or more sorts of **, such as triol, at least one or more 
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sorts of 2 which back-** thru/or the poly isocyanates of three or more organic functions, and the diols containing 
carboxyl groups, such as dimethylol propionic acid, and supra ] — it is obtained by at least one or more sorts of 
polyether polyols, and the copolycondensation of multiple-valued carboxylic acids the bottom. 
[0057] i) The Pori thioether from which the poly thioether polyol is obtained by the condensation reaction of 
thiodiglycol, the polyhydric alcohol of upper **, multiple-valued carboxylic acids, formaldehyde and amino alcohol or 
an amino carboxylic acid, and the diols containing carboxyl groups, such as dimethylol propionic acid, and which 
contains a carboxyl group in a molecule is mentioned as the example. 

[0058] j) The polyol which has the carboxyl group obtained when polycarbonate polyol makes containing-carboxyl 
groups, such as polyhydric-alcohol [ of upper ** ] and dimethylol propionic acid, diols react with diaryl carbonate, for 
example, diphenyl carbonate, is mentioned as the example. 

[0059] k) The carboxyl group content polyol manufactured when polyacetal polyol makes a glycol, hexandiol or 
trimethylol propane, and the polyols containing carboxyl groups, such as dimethylol propionic acid, react with 
formaldehyde is mentioned as the example. 

[0060] I) By making a maleic acid or an itaconic acid add to the butadiene prepolymer of the many organic functions 
which have a hydroxyl group at the end, and an isoprene prepolymer, polyolefine polyol mentions the polyol which 
has a carboxyl group as the example, and it is made [ polyol ] by things into the molecule obtained. 
[0061] m) as epoxy denaturation polyester polyol — various kinds of epoxy compounds like the glycidyl ester of the 
bisphenol A mold epoxy compound, a hydrogenation bisphenol A mold epoxy compound, monovalence and/or the 
glycidyl ether of polyhydric alcohol or a monobasic acid, and/or polybasic acid — supra — it is the polyol of the 
many organic functions which use one or more sorts together and are acquired at the time of composition of 
polyester polyol the bottom. 

[0062] n) the silicon compound which silicon polyol is polyol which" has siloxy association- in a molecule, and has a : 
reactant radical — supra — the various silicone polyols which are made to react as the one section of the raw 
material of each polyol the bottom, and are obtained are mentioned. If what that has a reactant radical is typical as 
a silicon compound is shown, [0063] As a silicon compound which has a hydroxyl group, it is X-22-160-AS, X-22- 
160A, X-22-160B, X-22-160C, etc. SH-3746 (Shin-etsu silicone incorporated company make), SF-8428, SH-3771, 
BY-1 6-036, BY-1 6-027, BY-1 6-038 (Dow Corning Toray Silicone, Inc. make), etc., [0064] As a silicone compound 
which has an amino group, it is.X-22-161 AS, X-22-161A, X-22-161B, X-22-161-C (Shin-etsu silicone incorporated 
company make), etc. BY-1 6-828, BY-1 6-850, BY-T6-841, BY-1 6-849, BY-1 6-872 (Dow Corning Toray Silicone, Inc. 
make), etc., [0065] and as a silicone compound, which has a glycidyl group X-22-163AS, X-22-163A, X-22-.163B, X- 
22-163C (Shin-etsu silicone incorporated company make), SF-8413, SF-8411 (Dow Corning Toray Silicone, Inc.-- 
make), etc., As a silicon compound which has a vinyl group, they are X-22-164AS, X-22-164A, X-22-164B, X-22- 
164C (Shin-etsu silicone incorporated company make), etc., [0066] As a silicone compound which has a thiol . group, 
X-22-167AS, X-22-167A, X-22-167B, X-22-167C (Shin-etsu silicone incorporated company make), etc. are 
mentioned, the silicone polyol of three or more organic functions — supra — it is obtained by making the silicone 
compound which has various kinds of reactivity described above at the time of composition of various PORIRU of 
three or more functionality the bottom react. 

[0067] o) Fluorine polyol is polyol which has a fluorine atom in a molecule. For example, vinylidene fluoride* 
tetrafluoroethylene, chlorotrifluoroethylene, A hexa full OROPUPO pyrene, fluoro (par) alkyl ether An alkyl group: 
C1-C18 Or the fluorine vinyl monomer represented by the becoming perfluoroalkyl trifluoro vinyl ether, (However, 
carbon numbers 1-18 of an alkyl group) The fluorine polyol of the many organic functions which are acquired by 
copolymerizing a hydroxyl-group content vinyl monomer, a carboxyl group content vinyl monomer, and other vinyl 
system monomers in which these and copolymerization are possible and which contain a carboxyl group in a 
molecule is mentioned. 

[0068] this invention — setting. — the various above-mentioned polyols (A) — independence — or two or more 
sorts may be used together. As number average molecular weight of polyol (A), it is suitable because of 300-50,000, 
and bridge formation with 500-30,000, and things [ 1,000-10,000 ] it is desirable and sufficient [ the interior of a 
polymer particle ] still more preferably. 

[0069] Moreover, it dissolves in an organic solvent, and polyol (A) is the diluted form and may be used for a reaction. 
In the case of acid radicals, such as the radical which can form the ion pair contained in polyol (A), for example, a 
carboxyl group etc., it is used in the form of the salt neutralized by bases, such as tertiary amine, such as 
triethylamine, tripropylamine, and tributylamine, and ammonia, i.e., quarternary ammonium salt, i.e., an ion pair. 
[0070] Like the above, in the case of the polyol in which a carboxyl group is the example of representation, and has 
a carboxyl group as a radical by which the radical which can form an ion pair can be introduced easily and can form 
an ion pair into the polyol (A) of this invention, the concentration is effective, when obtaining 15-100, and the 
desirable water dispersing element of a particle with about 20 to 60 stable thing with the acid number. When the acid 
number of this polyol (A) is too low, generation of the particle of a detailed grain size of this invention is difficult, 
and when the acid number is too high, it is not desirable in respect of engine performance, such as the endurance of 
a particle. 

[0071] As a general thing as polyol (A), although polyester polyol, alkyd polyol, polyurethane polyol, a hydroxyl 
content vinyl copolymer, etc. are raised, it is not limited to such polyols and other polyols can also be used if 
needed. 

[0072] Although that these very thing is well-known can generally be used as isocyanates which constitute the poly 
isocyanate (B), if only what [ those ] are especially typical also by striking is illustrated on the other hand, [0073] 
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The aromatic series G thru/or the trHsocyanate monomers like tolylene diisocyanate. diphenylmethane -4, 4- 
diisocyanate, xylylene diisocyanate, naphthalene -1, 5-diisocyanate, p-phenylene diisocyanate, dibenzyl 
diisocyanate, diphenyl ether diisocyanate, m~, p-tetramethyl xylylene diisocyanate, or triphenylmethane 
triisocyanate, and hydrogenation tolylene diisocyanate, [0074] The aliphatic series like the hydrogenation 
diphenylmethane -4, 4'-diisocyanate, 1, 4-tetra methylene di-isocyanate, 1,6-hexamethylene diisocyanate, 
hydrogenation xylylene diisocyanate, cyclohexyl -1, 4-diisocyanate, or isophorone diisocyanate or cycloaliphatic 
diisocyanate monomers are mentioned, this invention — such independent or poly isocyanates (B) which consist of 
two or more sorts — independent or two sorts or more — you may use together. 

[0075] Or various kinds of isocyanate prepolymers like the polyisocyan urate mold poly isocyanate of three or more 
organic functions guided from these various diisocyanate monomers, adduct mold poly isocyanate, or buret mold 
poly isocyanate can also be preferably used as poly isocyanate (B). 

[0076] Furthermore, if wished especially, they will be one or more sorts of the isocyanate monomers of supra 
********** various kinds, and the poly isocyanates, supra ****** polyhydric alcohol and polyurethane polyol, 
acrylic polyol, and polyester polyol, [0077] Lactone denaturation polyester polyol, polyester amide polyol, alkyd PORI 
oar, polyether polyol, denaturation poly ether polyol, the poly thioether polyol, polycarbonate polyol, polyacetal polyol, 
polyolefine polyol, epoxy denaturation polyol, [0078] These are used by independent use, and also the urethane 
denaturation poly isocyanate prepolymers which have the end isocyanate radical which one or more sorts of the 
various polyhydroxy compounds like silicon polyol or fluorine polyol are made to urethane — ization-react and is 
obtained may be used, and two or more sorts of concomitant use is sufficient as them. 

[0079] When weatherability, mechanical physical properties, etc. are taken into consideration in selection of the poly 
isocyanate (B), as a class of raw material isocyanate monomer, an aliphatic series system and/or an alicyclic system 
- are desirable- Furthermore; when the safety on handling and toxicity are taken into consideration, as poly isocyanate 
(B), it is desirable to use these isocyanate prepolymers. 

[0080] 100-3,000 — within the limits — desirable — 200-2,000 — further — desirable — 400-1,500 — it is 
desirable that it is in within the limits. [ from / when the number average molecular weight of the poly isocyanate (B) 
obtains the bridge formation particle which was excellent in the engine performance ] 

[0081] The suitable polyamine (C) used in this invention will be 1, 2-ethylenediamine, and a screw, if only a typical 
thing is mentioned but especially although it is the diamine, the polyamine, or those mixture of well-known common 
use among those. -(3-aminopropyl)- They are amine, hydrazine, and hydrazine-2-ethanol and a screw. -(2- 
: methylaniino ethyl)- They are monomethylamine, 1, 4-diamino cyclohexane, a 3-amino-l-raethylamino propane, and 
N-hydroxyethyl ethylenediamine, [0082] N~methyl-screw -(3-aminopropyl)- An amine, tetra-ethylenediamine, a 
hexamethylenediamine, 1-aminoethyl -1, 2-ethylenediamine, screw - (N and N'-aminoethyl) -1, 2-ethylenediamine t 
diethylenetriamine, tetraethylenepentamine, pentaethylenehexamine, a phenylenediamine, tolylenediamine, 2 and 4, 
6-triamino toluene TORIHAIDORO chloride, 1 and 3, 6-triamino naphthalene, isophorone diamine, [0083] Xylylene 
diamine, hydrogenation xylylene diamine, 4, 4 diamino phenylmethane or hydrogenation 4 and 4-diamino - 
diphenylmethane. Or X-22-161-AS, X-22-161A, X-22-161B, X-22-161C (Shin-etsu silicone incorporated company 
make) and silicone system polyamine, such as BY-1 6-828, BY-1 6-850, BY-1 6-841 7, BY-1 6-849, and BY-1 6-872 
(Dow Corning Toray Silicone, Inc. make) [0084] Furthermore, although, derivatives of a polyamine monomer, such as 
fluorine system polyamine represented by the compound which added perfluoroalkyl compounds, such as perfluoro 
octyl chloride and perfluoro octyl sulfo RAIDO, to polyamine, such as diethylenetriamine, etc. are mentioned, from a 
weatherproof viewpoint, use of an aliphatic series system and/or an alicycle group system is desirable. 
[0085] As a color material which the polymer particle for jet ink of this invention is made to include, as long as the 
dissolution or detailed distribution is possible to an organic solvent, you may be any of a color and a pigment As a 
color, they are azo system colors (yellow, red, Orange, purple, etc.), metal complex dye, a naphthol system color, 
anthraquinone system colors (violet, blue, etc.), and a thoria reel methane system color (violet), for example as a 
typical class, [0086] An azine system color (purplish red), an indigo system color, a carbonium system color, a kino 
imine system color, a cyanine system color, a quinoline system color, a nitroglycerine system color, nitroso ******, 
a benzoquinone system color, a naphthoquinone system color, the North America Free Trade Agreement RUIMIDO 
system color, a peri non system color, a phthalocyanine system color, etc. are mentioned. 

[0087] as a pigment — for example, an insoluble azo system pigment (yellow: — Diarylide Yellow AAA — ) Orange, 
such as Diarylide Yellow AAMX and fast yellow 10G : JISUAZO Orange PMT azo lake system pigments (red: — 
Watchung Red (Ba) — ), such as dianisidine Orange (calcium), (Sr), Lake Red C, brilliant carmine 6B, etc., The 
Quinacridone system pigments (red: Quinacridone MAZENDA, purple:Quinacridone red, etc.) and phthalocyanine 
system pigments (blue: green:copper Phthalocyanine Green, such as a copper copper—phthalocyanine-blue alpha 
mold, beta mold, and an amorphous non-condensing beta mold etc.) can be mentioned. 

[0088] When the polymer particle by which a color or a pigment is contained in a polymer particle one to 30% of the 
weight is used for the content of the color in the jet ink which changes including the polymer particle for ink jets of 
this invention as an indispensable component, or a pigment, the content of this polymer particle in ink is 1 - 50 % of 
the weight, and the color or pigment content as the whole ink is 2 - 10 % of the weight. 

[0089] The general procedure for obtaining the desirable polymer particle in this invention can mention the approach 
of becoming this invention person's etc. invention. That is, the particle of this invention and an urethane system 
bridge formation particle neutralize the polyol which can form an ion pair (A), for example, the polyol which has a 
carboxyl group, with color material, after mixing and the third class amine, or ammonia (class[ the / fourth ]-izing), 
mix this with the poly isocyanate (B) promptly, and are usually obtained the medium containing polyamine (C), and by 


http://www4jpdljpo.gojp/cgi-bin/tran_web_cgi.eije 


04/04/08 


7/11 ^— V 


making it distribute and ripe in a water medium. 

[0090] In the approach of obtaining the above-mentioned particle, it is desirable that the equivalent of the poly 
isocyanate (B) is one or more to total of the equivalent of the hydroxyl group of polyol (A) and the amino group of 
poiyamine (C). 

[0091] Furthermore, it is desirable to make the ratio of the hydroxy group equivalent of the polyol (A) which has in 
detail the radical which can form an ion pair, and the isocyanate radical equivalent of the poly isocyanate (B) 0.1:1 to 
0.9:1 and the presentation in which mix both components preferably in 0.1:1 to 0.8:1 and the range which becomes 
0.2:1-0.7:1 still more preferably, and mixture itself of both [ these ] components can carry out three-dimensions 
bridge formation. 

[0092] That is, it is required to make this mixture combination which becomes gel when it urethane — ization-reacts 
completely, and is not dissolved in a solvent, moreover, poiyamine (C) — an isocyanate radical — 0.2-1. OEq [ per 
Eq ] 0.3-1. OEq 0.4~0.9Eq is added still more preferably preferably. 

[0093] In the polymer particle for jet ink of this invention, it is advancing the urethane-ized reaction in the interior 
of a particle in three dimensions, and improvement in the tough nature of the whole particle or solvent resistance 
which was not obtained is achieved with the conventional technique. Although, as for the polyol (A) and/or the poly 
isocyanate (B) which are used for the three-dimensions-urethane-ized reaction inside a particle, the all do not need 
to have the functional group of three or more organic functions, the part at least needs to be the polyol (A) and/or 
the poly isocyanate (B) which have the functional group of three or more organic functions. Moreover, it is also 
effective to add the poiyamine of three or more organic functions. 

[0094] The polyol (A) and/or the poly isocyanate (B) which have the functional group of three or more organic 
functions as a reaction component to be used Namely, the inside of the total amount of polyol (A) and the poly 
: isocyanate -(B), at least — more than^ 0.1 mol % -- desirable — more than 0.2 mol % — further — desirable —- more 
than 0.3 mol % — it uses, and the remainder can use the polyol and/or the poly isocyanate which usually have the 
ion plasticity of two functionality, and can obtain the three-dimensions structure of cross linkage inside a good 
particle. 

[0095] The three-dimensions structure of cross linkage told to this invention is a gel molar fraction measuring 
method by acetone 24-hour immersion, and a gel molar fraction says preferably what is 70% still more preferably 60% 
or more 50% or more. 

[0096] Can add the organic solvent of non-reactivity to the organic phase distributed in the aqueous phase, 
viscosity is made to be. able to fall to it if needed, and the dispersibility to the aqueous phase can be made to 
improve to it in this invention. What is necessary is just the polyol (A) which has the radical which may **** an ion 
pair as an organic solvent which can be used, the poly isocyanate (B), an organic metal catalyst (urethane-ized 
catalyst) and poiyamine (C), and the solvent of non-reactivity. 

[0097] As these solvents, ester, the ether, the ketone system, the aromatic series system, or the aliphatic series 
system hydrocarbon is suitable, and ethyl acetate, butyl acetate; a methyl ethyl ketone, an acetone, a 
cyclohexanone, toluene, a xylene, a cyclohexane, a methylcyclohexane, diphenyl ether, the N-methyl-2-pyrrolidone, 
or the mineral spirit is suitable above all, for example. These organic solvents may accept the need, and processing 
of heating, reduced pressure, etc., a solvent permutation, etc. may remove or permute them during particle 
formation or after particle formation. 

[0098] Moreover, even if the aqueous phase by which an organic phase is distributed contains one or more sorts 
chosen from various protective colloid, such as various kinds of surface active agents of the Nonion system, an 
anion system, or a cation system, and polyvinyl alcohol, a hydroxyalkyl cellulose, carboxy alkyl cellulose, gum arabic, 
polyacrylate, polyacrylamide, a polyvinyl pyrrolidone, an ethylene maleic-anhydride copolymer, it does not interfere, 
but when you especially need a water resisting property etc., use of the above-mentioned surface active agent or 
protective colloid is not desirable. 

[0099] Although it has one of the descriptions for this invention to carry out an urethane-ized reaction positively in 
the interior of an urethane system particle, the urethane-ized reaction of hydroxyl and an isocyanate radical has an 
isocyanate radical in a ****** case in the inclination for a reaction rate to be slow, especially at aliphatic series or 
an alicycle group system as compared with a urea-ized reaction with the amino group so that it may be well-known. 
[0100] Although the reactivity of water and an isocyanate radical is very late as compared with reactivity with 
hydroxyl and the purpose of carrying out the urethane-ized reaction inside a particle when osmosis in the interior of 
a particle of moisture raises reaction temperature from the place which can be disregarded and spends many hours 
can be attained like common knowledge by the isolation effectiveness by the outer wall usually formed of addition of 
poiyamine (C), promotion of a reaction by use of an organic metal catalyst is desirable. 

[0101] As these organic metal catalysts, one or more sorts of the naphthenic-acid cobalt of the well-known 
common use which makes the reaction of an isocyanate radical and hydroxyl promote, zinc naphthenate, tetra — n- 
butyl tin, tree n-butyl tin acetate, n-butyl tin trichloride, trimethyl tin hydroxide, dimethyl tin dichloride, dibutyl tin 
diacetate, a dibutyl tin JIRAU rate, octenate tin, or potassium oleate are used. 

[0102] That is, a bridge formation particle very tough for a short time is formed to an organic phase by adding in 5- 
10,000 ppm and the range which becomes 10-1,000 ppm still more preferably 8-5,000 ppm preferably in this organic 
metal catalyst. 

[0103] Although a polyurethane polyurea bridge formation particle dispersing element can be obtained by carrying 
out as the addition approach of a catalyst in the middle of the process which makes an organic phase distribute in 
the aqueous phase, and the process which adds poiyamine (C), it is more desirable to make a catalyst add in an 
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organic phase in advance of the formation of moisture powder (detailed decentralization). 
[0104] The addition to the organic phase of this catalyst before the formation of moisture powder (detailed 
decentralization) After decentralizing to the aqueous phase, there is no effect of water rather than it adds this 
catalyst. Into the polyol in an organic phase (A), and mixture with the poly isocyanate (B) A more desirable result is 
given, in order for the bridge formation inside a particle to become homogeneous and to obtain the polyurethane 
polyurea bridge formation particle dispersing element of high quality, since a catalyst can distribute to homogeneity. 
[0105] Addition of the catalyst concerned after adding polyamine (C) is not so desirable from the place in the 
inclination for the catalyst concerned to become that it is hard to be incorporated inside a particle, and for the 
promotion nature of the urethane-ized reaction inside a particle to fall for the condition that a particle outer wall is 
formed. Both a color and a pigment can be used for the color material connoted to the polymer particle of this 
invention like description. 

[0106] In the case of the polymer particle manufactured by this invention, about the color material which carries out 
endocyst to a particle, beforehand, distribution and endocyst, or since it can be made to dissolve, the advantage 
from which the particle of the quality stabilized further is obtained very easily is in the polyol in an organic phase 
(A). 

[0107] Moreover, on the other hand, especially the polymer particle of this invention can be made to connote 
various things as heart matter besides color material, if wished. Although the heart matter for these endocyst is 
made to exist in an organic phase and is incorporated inside a polyurethane polyurea bridge formation particle 
dispersing element especially range, a class, etc. of such heart matter are not limited, and reach far and wide. 
Although the main thing of the heart matter in this invention is color material with a natural thing, it may use 
together perfume, the quality of a magnetic matter, a foaming agent, etc. further depending on the case. 
* [0108] By choosing suitably terms ahdxsonditions; such as whenever '[ class / of radical which-can forTh- the* ion pair 
in the polyol (A) which constitutes an organic phase /, amount-used, and neutralization ], or agitating speed in a 
distributed process, and reaction temperature, on the occasion of the design of a polymer particle, the crosslinking 
density and the particle diameter of a polymer particle suitable as a polymer particle for jet ink can be designed 
freely, and can be acjjusted. 

[0109] The mean particle diameter of the polymer particle of this invention can be easily measured by measurement 
by Otsuka electronic incorporated company by the dynamic-light-scattering measuring method, for example, a 
particle-size-distribution meter, "Photal LAP-3000 / 3100." 5-700nm of mean particle diameter of the polymer 
particle for jet ink of this invention is the range which becomes ,10-500nm preferably, and lOOOnm or less->of . 
maximum grain sizes is 800nm or less preferably, and particle size distributions are 1.8 or more things still more 
preferably 1.5 or more preferably 1.3 or more in the m value of the shape parameter of the Weibull probability 
distribution. 

[01 10] If mean particle diameter exceeds 700nm, since it becomes the cause which blocks the inside of the path of 
an ink jet, it is not desirable. Moreover, dispersion is large to particle diameter, namely, if the-m value of the shape 
parameter of the Weibull probability distribution is 1.2 or less, particle size distribution Although not made to use as 
a polymer particle for jet ink at all It is easy to generate that to which it is easy to generate plugging in ink jet 
equipment, and the maximum particle diameter exceeds 1000nm, and since [ this ] it is not desirable, a polymer 
particle with big particle diameter is also removable with the filtration film which has an about 0.1 -micrometer 
aperture if needed. 

[011 1] The most important description of the polymer particle for jet ink of this invention has a coat plasticity at a 
room temperature, as already stated, and it is in a point insoluble to an organic solvent, and the jet ink of the 
outstanding engine performance which was not seen is obtained by the former by using the polymer particle for jet 
ink of this invention. 

[0112] There are thermal Bubble Jet, a piezo method, a conte NYUASU method (continuation mold), etc. as method 
of an ink jet, and although it is necessary to change the viscosity of ink etc. into combination suitable for each 
method as jet ink used to them, if the polymer particle for jet ink of this invention is used fundamentally, it can 
respond to any ink jet of a method by modification of easy combination of other components. 

[01 13] The jet ink of this invention is the water which is the polymer particle for jet ink and the main solvent which 
include the color material of this invention, and a thing which contains a desiccation inhibitor if needed further. What 
this desiccation inhibitor gives the effectiveness of preventing desiccation of the ink in injection nozzle opening of 
an ink jet, and has the boiling point more than the boiling point of the indifferent water is used. In order to avoid 
nozzle blinding, as for the water which is the main solvent of the ink for ink jets, it is desirable to use the water of 
the grade more than the filtered ion exchange water. 

[0114] Although the solvent used for the ink for ink jets from the former can be used as such a desiccation inhibitor, 
for example, pyrrolidones, such as polyhydric alcohol, such as ethylene glycol, a diethylene glycol, a polyethylene 
glycol, and a glycerol, a N-methyl-2-pyrrolidone, and 2-pyrrolidone, amides, dimethyl sulfo oxide, imidazo RIJION, 
etc. are specifically mentioned, it is not limited to these. 

[0115] Although the amount of these desiccation inhibitor used changes with classes, it is suitably chosen from the 
range of the 1-150 weight section to the indifferent-water 100 weight section. Moreover, jet injection is carried 
out if needed, and in order to make adhering ink permeate well in paper, the water-soluble organic solvent in which 
the permeability grant effectiveness is shown as a permeability grant agent may be added. 

[0116] Although glycol ether, such as lower alcohol, such as ethanol and isopropyl alcohol, and diethylene-glycol-N- 
butyl ether, etc. can be used as this permeability grant agent, it is not limited to these. Although the amount of the 
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permeability grant agent used is not limited especially, its amount which becomes 0.1 - 10 % of the weight in the jet 
ink finally obtained is [ that what is necessary is just the range which attains the effectiveness in this invention ] 
desirable. 

[01 17] furthermore [ especially ], it wishes — if it becomes — the surfactant of anionic [ for osmosis on acid pH 
regulators, such as alkaline pH regulators, such as a sodium carbonate, a potassium hydroxide, and water-soluble- 
resin /, such as acrylic acid resin and polyvinyl alcohol / and N-methyldiethanolamine triethanolamine, and an acetic 
acid, a glycolic acid, and distribution, defoaming and paper ], or the Nonion nature, [01 18] Various additives may be 
added for preservation from decay and antifungal agents, such as a benzoic-acid Na, dehydroacetic-acid Na, and 2- 
pyridine thiol— 1 -oxide Na salt, chelating agents, such as ethylenediaminetetraacetic acid 4Na, etc. if needed. 
Generally the addition of these additives is 0.01% - less than several %. 

[0119] Hereafter, the example of reference and an example explain this invention much more concretely. Unless the 

section and % have a notice especially in below, they shall be weight criteria altogether. 

[0120] 

[Example] 

(Example 1 of reference) (example of preparation of the polyol (A) which has an ion plasticity) 
After holding to a temperature up and this temperature to 80 degrees C for 4 hours and no longer accepting 
reduction of isocyanate radical content, having taught the 2 and 2-dimethylol-propionic-acid 62 section, the 
isophorone diisocyanate 156 section, and the ethyl-acetate 200 section to the flask, and stirring under a N2 seal, 
the temperature was lowered at 50 degrees C, the 582 sections of "the plaque eel 212" (the Daicel Chemical 
Industries, Ltd. make, poly caprolactone diol; average molecular weight = 1250) were supplied, and it reacted at 80 
degrees C for 2 hours. 

-[01 21] By infrared-absorption line spectrum analysis (I R is called hereafter.), it checked that the isocyanate radical 
had been lost, and the nonvolatile matter obtained [ 80% and the solution acid number ] the objective-tree fat which 
the Gardner viscosity [ in / at 26 and the solution hydroxy! value 26 / 25 degrees C ] becomes Z6. This is set to 
P0-1. 

[0122] (Example 2 of reference) (example of preparation of the polyol (A) which has an ion plasticity) 
The styrene 250 section, the methyl methacrylate 157 section, and the beta-hydroxy methacrylate 63 section, The 
mixed liquor of the methacrylic acid 30 section and the eight sections of par butyl O (tert-butylperoxy octoate by 
Nippon Oil & Fats Co., Ltd.) is obtained. Subsequently Stirring the 75 sections of this mixed liquor, and the methyl- 
ethyl-ketone (MEK) 500 section under a brewing ** N2 seal in a flask After holding for 30 minutes at 75 degrees C, 
the remaining mixed liquor was dropped over 2 hours, it was made to react at this temperature further for 12 hours, 
and the solution acid number obtained the objective-tree fat which 25 and viscosity Z Become [ 20 and a solution 
hydroxy I value ] at 50% of nonvolatile matters. This is set to PO-2. 

[0123] (Example 3 of reference) (example of preparation of the polyol (A) which has an ion plasticity) 
After teaching the 1,6-hexanediol 123 section, neopentyl glycol 83 section, adipic-acid 424 section, 2, and 2- 
dimethylol-propionic-acid 71 section to the flask and holding at 150 degrees C for 2 hours, 5 hours was required, 
the temperature up was carried out to 230 degrees C, 8 hours held to the temperature further, and the 
esterification reaction was performed. 

[0124] Then, the temperature was lowered to 50 degrees C, the MEK300 section was taught, and the objective-tree 
fat which the Gardner viscosity in 25 degrees C becomes Z2-Z3 with 70% of nonvolatile matters, the solution acid 
number 40, and the solution hydroxyl value 44 was obtained. This is set to PO-3. 

[0125] (Poly isocyanate compound) As a poly isocyanate compound, two kinds of things as follows were used. 
(1) "bar knock The solid content of DN-950" (the Dainippon Ink & Chemicals, Inc. make, hexamethylene di- 
isocyanate adduct mold Pori isocyanate resin; solid content conversion isocyanate radical concentration = 16.8%) 
was used. This is set to PI— 1. 

[0126] (2) "bar knock DN-980S" (isocyanurate mold Pori isocyanate resin; isocyanate radical concentration 
obtained using the hexamethylene dHsocyanate by Dainippon Ink & Chemicals, Inc. = 21.0%). This is set to PI-2. 
[0127] (Example 1) C.I.Solvent Black After dissolving the 43 (Hodogaya Chemical Co., Ltd. make) 18.8 section in the 
136 sections of a methyl ethyl ketone (MEK), the 146 sections of PO-1 and the 7.5 sections of TEA were mixed, the 
41 sections of PI-2 and the 0.1 sections of a dibutyl tin JIRAU rate were mixed further, and the organic phase was 
obtained. This organic phase was gradually supplied to the aqueous phase which consists of the 628 sections of the 
water well stirred by the agitator, and the dispersing element was obtained. 

[0128] Subsequently, after throwing in gradually the water solution of the water 31 section and the 
diethylenetriamine 3.5 section, stirring as it is for 30 minutes and holding at 80 more degrees C for 1 hour, MEK 
which carries out vacuum distillation at this temperature and which is contained in dispersion liquid was made to 
remove. 

[0129] The obtained particle dispersing element was 25% of nonvolatile matters, and the mean particle diameter by 
the particle-size-distribution meter "PhotalLAP-3000 / 3100" (Otsuka electronic incorporated company make; 
dynamic light scattering) was 0.09 micrometers. (Mean particle diameter was hereafter measured similarly with this 
particle-size-distribution plan.) The m value (it is hereafter written as m value) of the shape parameter of the 
Weibull establishment distribution calculated from the acquired particle size distribution again was 1.9. This particle 
dispersing element is set to MG-1. 

[0130] (Example 2) C.I.Solvent Black Except dissolving the 42.2 sections of 43 in the 136 sections of MEK, like the 
example 1, a nonvolatile matter is 25%, particle diameter is 0.21 micrometers, and m value obtained the particle 
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dispersing element of 1.6. This particle dispersing element is set to MG-2. 

[0131] (Example 3) C.I.Solvent Black Dissolve the 17.3 sections of 43 in the 63 sections of MEK, and make it be the 
same as that of an example 1 except having used an organic phase with the 206 sections of PO-2, the 59 sections 
of PM, and the four sections of TEA, the aqueous phase which consists of the 621 sections of water and the 43 
sections of water, and the 4.7 sections of diethylenetriamine. 25%, by 0.12 micrometers, the nonvolatile matter 
obtained [ m value ] and particle diameter obtained the particle dispersing element of 1.5. This particle dispersing 
element is set to MG-3. 

[0132] (Example 4) MICROPIGMO Make the 40 sections of WMBK-5 (product made from the oriental chemical 
industry) into the 137 sections of PO-3 under mixed stirring, and carry out heating reduced pressure at 60 degrees 
C. After removing water and MEK, the 194 sections of MEK and the 1 1 sections of TEA were mixed, the 58 sections 
of PI-2 and the 0.1 sections of a dibutyl tin JIRAU rate were further mixed to homogeneity, and it obtained with the 
organic phase, and this organic phase was supplied to the aqueous phase which consists of the water 644 section 
well stirred by the agitator, and the black dispersing element was obtained. 

[0133] Subsequently, vacuum distillation was carried out at the said temperature after throwing a water solution 
with the 2.8 of the 25 of water sections, and a hydrazine sections into this dispersing element, stirring as it is for 30 
minutes and holding at 80 degrees C further for 1 hour, the solvent was removed, and m value obtained [ the 
nonvolatile matter / particle diameter ] the black particle dispersing element of 1.5 by 0.32 micrometers at 25%. This 
particle dispersing element is set to MG-4. 

[0134] (Example 1 of a comparison) C.I.Solvent Black The ten sections of 43 were dissolved in the 90 sections of 
MEK, and the nonvolatile matter obtained 10% of black dispersing element. This black dispersing element is set to 
MG-5. 

[01 35] -(Example 2 of a comparison) C.I.Solvent Black Carry out viacuunY distillation at 80 degrees C after mixing the 
225 sections of the water sol S-744 (a nonvolatile matter 40%) after dissolving the ten sections of 43 in the 50 
sections of MEK, and carrying out mixed stirring of the 500 sections of water further. [ Water solubility acrylic resin 
made from the Dainippon Ink & Chemicals nature; ] The solvent was removed and m value obtained [ the nonvolatile 
matter / particle diameter ] the black particle dispersing element of 1.2 by 0.32 micrometers at 25%. This particle 
dispersing element is set to MG-6. 

[0136] Using each black particle dispersing element obtained by examples 1-4 and the list in the examples 1 and 2 
of a comparison, as it is the following, the ink for ink jets is created, and what performed comparison examination is 
collectively shown in Table; 1. The item and each trial outline of an evaluation trial are as follows: 
[0137] (Adjustment and printing of ink) The glycerol 20 section and the water 20 section were blended with each 
black particle dispersing element 60 section which let the Millipore filter of 1.0 micrometers of apertures pass, 
stirring mixing was carried out, the jet ink for evaluation was created, and the alphabetic character was printed for 
the obtained ink in the Fuji Xerox PPC form using the piezo type ink jet printer (IO[ by Sharp Corp. ]- 735). 
[0138] : (Preservation stability) The black particle dispersing element obtained respectively was put into the 100 cc 
carboy, it put for 30 days at 40 degrees C, and the sedimentation condition of a dispersing element was judged 
visually. 

: (Neglect drying) Ink was dropped on slide glass, and it evaluated and judged drying [ accompanying evaporation of 
moisture ]. ' 
[0139] : (Blot nature) Printed matter was expanded with the magnifier and extent of a blot of the line of the shape of 
a mustache called a feather ring was judged visually. 

: (Water resisting property nature) Water was dropped on the surface of printed matter, and the appearance was 
judged. 

[0140] The criteria of an evaluation judging are as follows. 

O : — good thing O: — almost good thing **: — thing x: in which slight abnormalities are accepted — thing xx: to 
which abnormalities see and are stopped partially — what the abnormalities which are not desirable are accepted in 
[0141] 
[Table 1] 
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[Effect of the Invention] This invention does not have plugging of an ink jet, by the polymer particle for jet ink with 
the abrasiveness which excelled and was excellent in storage stability, an endurance water resisting property, 
solvent resistance, and chemical resistance, and water and sweat using it, it is hard to produce a blot and long jet 
ink with the clear printing section can be offered. 


[Translation done.] 
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IB> a) ^Ux^r^'J*- ^©S^t'S^TfflVMi 
ft* 2^7-^n-;i,«©-g(5{;^x.-r, &«©«« 
fc^U-bU >©ai^5 1 ;i/^tJ;oTf#?>*X?»^Ey 

So 

[0 0 5 5] g) ijfji- ^^i/^y^-— bin, # 
yn— ;k ^y*^^rDtru> h y#— ;k ^y^* 
;t * ->5r h ^ ^ u > ^ y =i — ;i/&££-tt3?©# y x.— 

[0056] v y )vmm<D<D'j>& < t & i m 
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l'*>itB.J&<iif&®> J P, ±jHfe#yx-r^'Jt- 
;HH©'J>&< kt> lWjLtfc* ^ffi#;i/tf >g?!lSi:©±t 
IS-a-fc <}; o t ft £ ft £> * ©-e afe -5 o 
[0 0 5 7] i) Tfs*)1-*x.— ?;M«»;i— ;vfciu 

[0 0 5 8] j) j|«u*-**-hJj«y*— ;u±, ±» 
©tHflBTyi-ri— ;HHts?^?-D— ;i/ratr^->K^©* 
;u#*i/;i/*&^*bfc©^*-;i/«h&^7y-;v# 

[0 0 5 9] k) #y7-b^-Myt-M, 0d* 

20 d— ;u7°D7i>^i:^^5 L n— ;i/7°u tr^->^©*;i/ 
bfc# y t-Mh^*;i'A7;vfb 

y am t L-cmf e> tis . 

[0 0 6 0] 1) >jKU*-;H4, 0!l*. 

tf \Z*Dls#*i/)l>m%mt2>#V*— 7l/&, ^©^J^L- 
30 [0 0 6 1] m) x^^tttfy^^b/if ;1/ 

^7xy-;i/Alx#+->ft;^ -MS^/^tt^fffi 
v/xtt^tsa^©^* 1 ; ^^^^^^©sot^-fflfflx: 

**'>fls^«j^ _h»bfe^ y x;x^;v* y *-;u©^r 

««w=» i «j2t±# /b utff nz&'gmox y ^-^ 

T-$>-5>o 

[0 0 6 2] n) i/y3->*'Jt-Mt ft^-tplCi/ 

40 si/yn- >fl3-ft««, ±»bfe^*x^etv©^'j^-;u 
©S#4© l SPi: L-cHJfc£-e"Cf# y 3-> 

[0063] *Ka^*-r-5^y3-wb^i:bT 

(±, X-2 2- 1 6 0-AS. X-2 2- 1 6 0A, X 
-22-160 B, X-2 2- 1 6 0Cf (fa^^> 'J 3 
->**SC£*t«) ^ SH-3 7 4 6, SF-8 4 2 
8, SH-3 7 7 1, BY- 1 6- 0 3 6, BY-16 
-0 2 7, BY- 1 6-0 3 8 • ^>^3-->^ 

50 • ->y3->tsMS) 
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[0 0 6 4] 7 V?->{t&tob\,X 
fcJU X-22-161AS> X-22-161A, X- 
22-16 IB, X-22-161-C (««^Un — 

>m£.mm) m^, by- i 6-8 2 8, by- 1 6 

-8 5 0, BY-16-841, BY- 1 6-8 4 9, 
BY- 1 6-8 7 2 

[0 0 6 5] &W?V&'S;;wtt£4rrS3''J3 — 
tlilbTtt X-2 2- 1 6 3AS, X-22-163 
A, X-22-163 B. X-22-163C («®^> 10 
U3 — >tt&*tfcH) SF-8413, SF-84 

1 1 ORU • *»3— ^'j3->«a#ttS) 
«x K=;i/36ft*-r*s/'J=i->fls^l»fcLrH:, X- 

2 2-1 6 4AS, X-22-164A, X-22-1 
64 B, X-22-164C («jS^> D 3 — >^^± 
SO 

[0 0 6 6] *-*-;v***-r*j'y3->'fl36«kiy 

Tf±s X- 2 2- 1 6 7AS, X-2 2- 1 6 7A, X 
-22-167 B, X-22-167C (ft Mi' U 3 — 

>^s^ttS) ^* s ^«f e> n -a . 3 mm±(D ^ua- 20 

y *-;n±, ±» bfc 3 «tettJW±©*a# 'J 
[0 0 6 7] o) 7»**U*-Att, 

Tfr*)bx.—7-)V OIU 7fr*)\,m<D&.m®L 1 ~ 1 
8) Xt±7;u*^SA J Cl~C18&3^-7^;roT;V 

;i/S^*t-;i/#S^ svcne>i:#fi^qrt&&flii© 
en;i/#WH*Sftfi^bT#e>ns* fl-^K:*;!/* 

n3<> 

[0 0 6 8] ±8B©#«* U 

(A) til/<tt2iei±#fflUT*m<. * 

U3r-;i/ (A) ©fS^TT^SfcbTfcJU 3 0 0~5 

0,0 0 0s »^L<fi5 0 0~3 0,0 0 0, 

u<{± 1 , 0 0 o~ 1 0, 0 0 o-ctezatfiK #uv- 40 

[0 0 6 9] $fc*i>*--;v (A) «U ««jg»Jt:«fl¥ 
£n, #»i**l&JK-C, KJfafcfl!^5>*lT*>A^o *'J 
;p (A) fc^SiiS'f *>»ftJKBRb»436x #J 
*«*;v#**>;i>»fc £©&£©*§-£•{;:«:, h U^^;u 
7?X h'J7Dt:;i/7 5X h'J^;i/T5>^©3 
«/*5>^7>* = 7«©JfiS^**nLfc8L BP*,, 4 

[0 0 7 0] ±I3©fcQ<, -f*>*fSMU#5*tt* 

(a) tfccgacfcA-rscfcjFW* 50 
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3fc©T-&t9> LWSSfcb-Cfck 
»* b<{±2 0-6 0*US©fc©#, ^ftWIft^O* 

frm.fozmz>±x-mwi:&%o Ktfu*-^ (a) ©& 
b<, mm^?g%m&iz&mM?(DMX&^(D&m 

[0 0 7 1] Jjf'j*— ^ (A) tLX-mW£t><D£l, 

if e»ns ^ ^nfeo^u^-^fciajfe* 

*>{$fflbW-5fc©-e&-5 0 

[0 0 7 2] *ij-f V«>T*-h (B) £fitfifc-f 

5-fv^7*-ntLtit *n&e#<i*&J9i-e** 
*«fK«^«jft*©©**«^t-n«x 

[0 0 7 3] h 'J VS/T* — K ^7i^M 

4, 4' -SM VS/T* — K 3^>U l/>^-fV-> 
7*— K ^-7^U>- K P 

-7i-l/>y-f V>>7*- K S>^>S?;i/S>-f Vi/T 

U<lip-r h7^fM->'JU>^'f V*>7*— K 

[0 0 7 4] 7jciy7ix;M^>-4,4'-y^V-> 
7^ — K 1.4-rh7^f l/Vi'-f K 
1 , 6 -^Wf l/>y-f V->7* - *»*S/'J 
WViM V->7* — S^n^S^l/- 1 , 4 -5?>f 
V*>7* — K Xtt -f V*n>i?-f VS/T*— h©M^ 

^(ffenSo *^B^{^tt, ctife©*J4t b<(i, 2« 

jw±a»6*ja3n«#».MV'>7*-h (b) 

[0 0 7 5] 3*lfe©34lSM V*>T*— h 

* v v-swp> fe ns 3 ^tgw±©^ u -f vs-'T? 

*— hXtttfi-U^y hSbtf'J'T V^T^.- hC^P^^ 
«©-T V->7^-h7V*iJ?-*#^Vi/7^- h 
(B) tLttfSKffflt^Ittft-tSo 

[0076] st, «pfcatr&e>«, ±«^nfc$n^§ 
a©^ vm-ht^T-i^^vm- ha 

©l«Jil±i:, ±»$nfc*ffi7 , ;i/3-;u N ^'J^u^ 

[0 0 7 7] ^^7 h >^ts^u j-^^^'J^-— ;k # 
"JoiX^;V7'5. k^u^-— ;k 7;i/*1«#U-*-;k 
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)W sHU^-*ai— y;i/suy*— ;w #y ?j-/t?;f- h# 

[0 0 7 8] 5/ U ^ >X y ;k » U 

;no»lS*»*y t Kn*Mb^ti© 1 8JiU: t £ £ u 

s •> u -f v ->r^- h y v— 

[00 7 9] *iHV->7^.-h (B) ©jtiRl-^fco 10 

^, St$£#J5ibfcJt§i^tc:fcfc, *'J-fv>>7^-b 

(B) tltft, ^tl6©-rv->7^-h7l/#'j7- 

[0 0 80]*'J^V->7^-h (B) <DW&nft=?S. 
it, tttB©**lfe&«**tP*»S±a»eK 1 0 0~ 
3, 0 0 0&3«Hl^ jtfSb<«2 0 0~2,0 0 0, 
Ht:»*b<tt4 0 0~ 1, 5 0 0&-5®Bl*3£fe££ 20 
i:#S£b^„ 

[0 0 8 1] *«BBC*l>Tffiffit Sfcfjg&tf 'J7?> 

(C) (i, &»©y7 5X tfi)7K>5Ut*tltb 
©S^Bre****, ^© 5 *>T-*>#lc-ft3l6*J& *>©©£* 
fc^tfftfcf, l,2-xf|/>i/75X trx- (3- 
T 5. > 7u tr;i/) -T5>, th'7^X hF7^>- 
2-^^y— ;k tfx- (2 -^fji/7i y ;n-^;u) - 
^fJI/7 5X l,4-y7^->^D^> v 3- 

T^y- l -y-^i/T^y^n^v, N-th*p+->x 

^l/x^b^T^ >, 30 
[0 0 8 2] N-^f^-KX- (3-7?y7Dt 
;U) -7?>, f h7Xfb>y75X 'N^-y-y^b 
>v75 >, l-7;/xfJl/-l,2-xf U>^7 
5 >, bf*- ( N , N' -7^1^) -1,2-x 
^xf l/>hiJ7?>, ^ h -5-^-7- U 
>^># $ >, ^>^x.^b >^^-y- ' > N :7^~U> 
^7 5X h'JV>^75X 2,4,6-hU7Uh 
> h y /W K d ^ n ^ h\ l,3,6-h'J7'$y 

[0 0 8 3] ^>'JV>y75X zki+i'UU^y? 40 

4,4' ->>'T^y 7i-;v^^>^(i7k^4, 
4' -^7?;y7i-W^X feSlMt X-2 2 
- 1 6 1 - AS, X-22-161A, X-22-16 

ib, x-22-i6ic (mm^> y 3— >acsc^ 

*!) BY- 1 6-8 2 8, BY- 1 6-8 5 0, B 
Y-16-8417, BY- 1 6-8 4 9, BY-16 
-8 7 2 Ml/-fW-^^-J/ij3->IJ!;^t 
It) f©->Ua->^tj7 5>S, 
[0 0 841 1C, yxf U->hi;7i>*^©#'J7 
5>«iC, ^-7WD^-^f-;^D7-f 50 
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•*u#>7j-)\,x)V-fo7-<( YtaZcD^—yfr-tur));*)^ 

^©teffltfSiSb^o 
[0 0 8 5] JMMHOfx-y h^>^ffl*i)v-»fif 

oTfc&^o lfc»i:b-Cfck, m x.&Kik$JtzMM £ bT 

uvh, mm) , bV7v-)]/*#>mmn 
* v) , 

[0 0 8 6] rs^v**** , -f>s?:*JMMBk 

**, *>";>JWfi!«s -hP«^ xhDVl^ 

5 ^y^m 7^d->7x>^^ 
[0 0 8 7] sst b-ctt, mziZs ^m&rvmmn 

(M : i/X7 s J4 XD-AAA, ^7^xD-AA 
MX, 77Xh-fxo-10G^ : ^71/ 

^l/>yPMT, S^r^S? , 7^1/- 

tWW (*:^»^l/s»H(Ba), (C 
a), (Sr), l/-+l/yKC, 7-'J'J7>bA-5 
>6 B*) , y OXttft (* : 'J Y>T 

m : Zr-rtV F>l/» b*3£) , 7^D->7x> 
(» :l7^n->7->7*-ol #*g 
ft*««iffS«x »:S7^n->7x>;5nj->f) * 

[0 0 8 8] #*l»<ZM >*5>:ny hffl*i)v-»t? 

?i; i~3 oa*?6$**ia#y 
#»* s 2~i oa»%©*)CD-es>-5o 

[0 0 8 9] *$6W!fc:tettS#i;Llvtf U ^H*^^* 

(A) , *;i/j|?*s/;uas**f *:Ky*-;i/* 

fn (H«ib) b, cnsa^/ptsK'j-f v^t*— h 

(B) fcii-^b, ^'J7'5> (C) s^ttJBt*. iiffir, 

[0090] ±aa©$t*£ : P£f# «*«k*^ti4, #y 
;i/ (A) ©7_k^Si:#UT5 > (c) ®7?;s© 
^«©^latc^f l, ^y-rv^T^-h (b) 
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[0 0 9 1] 5C#b<lt 'f*>**&JBj*L».6»S 
*t5*'Jt-^ (A) <0t Kn*'>*^*fc7i?'J-f V 
i/T^-h (B) cd-T v>r*— b*S*4:cDlt4»* 
0.1 : 1-0.9 : 1, SSKIiO.l : 1 — 0.8 : 
1> HC£?3:b<tt0.2 : 1~0.7 : 1 ftSgSHtrp 

[0 0 9 2 ] BP*,, WbSJfcL 

■scfcjF&B-efcao #U7?> (C) it, -fv 
^7^-Mffil§ll:og0.2~1.0^1, $?£b 
< (i 0 . 3 - 1 . 0 Stiffs Kli0.4~0.9i 

[0 0 9 3] *«W©^xy M U v— 

?^®§iiM4 J ?>W^M©ip]±* J Eie»ixi.o fl^rtfi* 
(A) M/Xtt# I J'fVi'7*-h (B) 0\ -?©£ 

;V (A) StF/Xte^'-M V^T*— h (B) -C&Sitt 

[0094] ap% % ffiffi-rss/Sfig^-i: it, 3 trim 
±©Wttas*#-r**u*-;i' (a) »v/xtt*u-f 

VisT*— h (B) **V#-)V (A) htf'J-f 
*—h (B) tC^S*©, 4>&< i:t> 0. lf^%W 
±> l?il<li0.2^%W±, IC»SKIi0.3 

[0095] *ftwtw 5 -Kycmmmfetiz. 7* v 

0 %W±, b < it 6 0 %W±> ICff* b < 7 0 
[0 0 9 6] *ta(fCM*ft5* 

tftiSo ffiJB-c*s*r«*3!li:i/rH\ 
f4U#SS£*-f 3* 'J*-^ (A) % #U-fvm 

-h (b) , {tvtxtmm , XV* 

'J7?> (C) i:#SiStt©^J-C&tl«^^o 
[0 0 9 7] dtie>©^Ji:b-CJ±> «AfcJU 

JgtfjibTfc'K M*. ff«xf^, SK^f^k 


(9) *$l8¥8-2 1 80 1 5 

16 

y7xz;i/x-rJK N-^^;i/- 2 - tfa U H > 

*&3 i^ttBife bT <fc 
[0 0 9 8] S&^WB^a^n-Salcffittx 
fc, 7-*>&, Xtt#^;t>£©&«©irar£t£g<J 
*u tf— ;i/7;i/3- ;k t Kn + i/7;i/*M;i/D 

—x, *;i/^*->7;^-b^D-X, T^tfTn'A, 

10 tfur^'ju— K *UT^y;vT5h\ sti'jt-;^ 

[0 0 9 9] ^b*>^flfc&^fflf*jg|S{C:fc^ 
•fV->7^-Mt®'7l/? WbRJ&fis t# t V i/T 

Ymmmm&z^itmmmmzm? < m-&izit, 

o 

[oioo] mtn<Dm<s ^t-i^^r^-y-mtcDS. 

^T-gS5!L7>?>, SJtSfiS*±H', mmzMizztiz 

(SJiA*»* b^o 
30 [0 10 1] cneCtMIMlhbtlt ^fV->7 

[0102] bp*>, m&m&mfw&*Giami£tt\sX 5 

— lO.OOOppm, $f * b<ii, 8 — 5,000pp 
40 m, StjfiU<ttl0~l,0 0 0 ppmftSin; 

[0103] MmvmtoJsmt itit w^ffi*7jc*s«f 

£ ®4> P^-C-^t a d i: t J; D * U >> u ^ >* ij 
»?^»#Sf#i.di:* s T-§i»As> M«*7j<^iJ«b (tt 
iffl7>«it<b) lc$teo-c, *«Sffi4 J t^o-&btoi»di:* s 

[0104] jfcfl-twb («wa«-«Yb) KJt/fo-roRtt 

50 «OW«ffi^cDii8ft]H:, *ffl^(Od«^b«t:»»«ES* 


(10) 
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ijp-f 5ck<9*K *(D&W&m<, *«*«*©# U*-;i/ 
(A) fctfU-f VisT*-Y (B) t(D^mz, mm 

[0105] *U7^> (o *mn\stz'&(DmmMm 
commit, iwttms^ris^noojfcsttfflKofcto 

IBi!B©«fc'5t:»*k SVj»l4©ffi*l* 

[0106] *mwiz&r>mfeztiz>xv v-**tp© 
[oio7] g-fc> ^o^'K-jsi^i: 

[0 10 8] #U V-J^^fflSffHzlRbTHu 
*«^-T4*'J*-;i/ (A) *©-f *>*t*BJS«U»S 
SffltS^ {£/lfi, fe5^tt^-tiCXgT?©8i# 30 

ifcK^saaraiR-r s c t iz 4 
[0109] u v-tot©^*^©*, 

ttSiCJKift^W- rpho t a 1 LAP-3 0 0 0/ 
3 1 0 0 j "C&»fc:»JiS-CS3*©T?fcSo *»B8©y 
iy h-f >^ffl#'jv— «Ma^©jp*9tt^Pgtt, 5~7 
0 Onm, $?£b<{4, 1 0~ 5 0 0 nm^StSHT'fc 40 
•J , i^figli 1 0 0 0 nmfcTF, » £ b < 14 8 0 0 n 

^-^-©mfiit? 1 . 3W±> »*b<ttl. 5W±, 
Stc£?£ b<(4 1 . 8 Jil±©fc ©•£&£„ 
[0 110] ¥±9«t^S* J 7 OOnmjaxlit -f > 
^S?*» h©Srt*SS 6*SJWHt:5S:Sfc»»* b< 

fcfcy'f Xfl/flM^MfrOJ&bt^v.* — * — ©m«AU . 2 

bTttfflfc-CSfcOfcO-efcMei^ -f>*j;xyHS 50 
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«rt©aS*»)*»^#S<, ifeft^cttWlOO 
0nraSax5*©* ! 4ib J f't<, jf$KS;K C 
©&s i^St/Sbt, 0. l/zm*aK©?L&&#-f 

[0111] #3gBJ3©^j: y M >#m#V v— 

it, ?> ti* *^ fc^nfettfg© ^ino^ e, fta 
*©-r*fe-2>o 

[0 112] ^^^i>?Kosai:^ V— -vw? 
sMSB:****, aS^Wfca:**^©^*^ l^f>* flirt* 

uv-«tt^*fflv^n«x ffljfi)<;#©fs*&ia-&©^si;: 
■to, ^-rtt©^©^ htc&^-rsci: 

[0 113] *«9l©y*y h-f >*W\ *^B^©fe*f 

x»i/PT*©-f >^©^*©5±-r-5^**^-^.st»©-e 

afeDil«*©^W±©*^*#-r5t.©A s ^ffl^n 

[0 1 14] i©J;o^$2**IW±^Ji:bT(±, fiE#*»e> 
ci:^?, ^Jx(4> ^e<jC{4i^b>^u=i-;K 
■fe'J >^?©#fffiT;i/n— N-pt^^l/- 2 -hTD 'J 

[0 1 15] CltL?»|g*SIS5Jt^J©ffifflgf4> llCio 

ti^s^ at*iooMsc»bri~i5 0i 
^©^H^^JS^jliR^ixSo £>StjsSbT^ 

[0116] ip/psaattit-^ffjfcbTtt^y-^w 

VXD hf;br;i/3-^©f£ffiT;b3— ;k ^>*^^u 
^ t»wtiie.n5yx5ih-f>^[ti-co. i~io 
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[0117] jgtwfcstffc 7>? u ji/RWHB • * 

©«^©fcto©7-;f>t£&&v-> >tt©J^Bt£ 
tifc#J> 

[0 118] $lfiNa • h* PffSN a • 2 - fcf 
U>>*>^-^-;U- 1 FNattWP<D|»« • K>*> 

^b^T 7 ?; >Hlt^4Na^©*b — 10 
^ 5 t J* lit &&$AaftiJ £iJ0 ;i T *> <fc <I *l £ © 

isiip#j©isain«a:-«fc o . o i96~»%«rt-e*So 

[0 119] WT> *»W*##0iJ. »CJ:^ - 

W&CD&irMBtK ttriia!|l-c»4feffli:t4. 
[0 12 0] 

(##0fli) (i'^>^fiictt ; £*1-i.^ l J^--;v (A) 

©snaw 

2,2-i^^n— ;brntr^>^6 2gBii, -Y v*a 20 
>iM VS^* — h 1 5 635i:, »RxfjU2 0 OgfSh 
Zy^xzHzitiLfrs mmis— ;i/Tt;:«J$b&#&8 0 

^r*©«'j>#^toe>ti&<&ofc»t:, 5 0°cmM 

ssl ^u*7°n^^ h yj-t— )v ■, ¥-m&?m.= 1 2 5 

0) ©5 8 2SB&&AU 8 0"C-C2B#HlfiJfcl,fco 
[0121] ^TOMbX^* Ml^flf (ttT> IRi: 
195-To ) T% ^v-m-H* i i<%otoi:« 
U f»W8 0% «MMtf2 6. jg^UfclfiSlffi 30 

2 6T% 2 5*ClC*WS3tf— K^— *fiSA J Z 6&£@l& 
8*flt£f#feo C*v£P0- 1 tt5o 

[0 12 2] (#%0J2) (-f*>»fi8tt**-r«5j«'J 

(A) ©l«J) 

*?-b>2 5 0gfk ^f;M^*'JU-M5 7S|!, /? 
-t Yu**/**?!? U U— h 6 3gPi:, *#T?V)vm 

3 0g|5i:, M-^;PO (0*WI»^ttS©ter 
t -T'^;!/^-^-^^^-^ bai— h) ©8SBi:©S^ 
£f#> &<^7K CCDffl^«0 7 5»fc^^-;U3i^;V^rb 

> (MEK) 5 0 Ogfli^^^rilcttjA, ;]/ 40 

T£*#b&#<^ 7 5*01=3 0«-IB«J*bfca, «») 
Ofi^*ft2«flHfctofc-3TaiTU MfcHSftTJ 1 2 
B*I«£J63*Th W^5 0°/ofMI!WS2 0, « 
tfok^SflB* 5 2 5 , Z ft 5 g W«JB§=&?#feo 

[0123] (#%«3) (>r*>jej£tts*-«-s#»; 

;i/ (A) oMKOl) 
l , 6 -^**>s?^-— ;n 2 3 SB, ^^o^v^'j 
3— ;i/83gp, T> J tr>^4 2 4^5, 2,2-^^n 
— ;i/7ni;t>K7 ia5^7 7^r3(c{±3i^ s 1 5 0°C 50 
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T?2l$|B|«J#b&au 5»$W*SbT2 3 o°c^-c^ia 
U *&C*©fi«t:8«FIHI<Z>iai«fifbx xXrMfi 
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